Sevoflurane reduces synaptic glutamate release in human synaptosomes.
Volatile anesthetics reduce excitatory synaptic transmission in the mammalian brain. In the present study, the effect of sevoflurane on synaptic glutamate release, free cytosolic Ca2+ ([Ca2+]i), and glutamate uptake was investigated using isolated presynaptic terminals prepared from human cerebral cortex. The tissue was obtained from standard temporal lobe specimens removed because of epilepsy. The glutamate release and [Ca2+]i was measured as the fluorescence of nicotinamide adenine dinucleotide phosphate (NADPH) and fura-2, respectively. The uptake of radiolabeled glutamate was measured in a beta-scintillation counter. Membrane depolarization with 4-aminopyridine for three minutes evoked a Ca2+-dependent glutamate release of 3.4 +/- 0.5 nmol/mg. Sevoflurane 2.5 and 4.0% attenuated the evoked release by 45 and 55%, respectively. The evoked increase in [Ca2+]i was not significantly altered by the anesthetic agent. The uptake studies were performed in the high-affinity area, and Km was calculated to 19.3 +/- 5.7 x 10(-6) M and Vmax to 5.7 +/- 1.0 micromol g(-1) min(-1). The Km and Vmax values were not significantly altered by sevoflurane 2.5%. These results demonstrate that sevoflurane in the human brain reduces Ca2+-dependent glutamate release. The exact mode of action is still to be resolved.